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The invention relates to a system for generating a content presentation signal 
such as an audiovisual signal. A content source (203), such as a Digital Versatile Disc (DVD) 
comprises a pluraUty of content data streams (301, 303, 305, 307). The content source (201) 
further comprises a virtual content stream (309) comprising content data pointers to the 
content data of the plurality of content data streams (301, 303, 305, 307). An apparatus (200) 
comprises an interfece for the content source and a virtual content stream processor (205) 
which retrieves the virtual content stream (309) through the interface (201) and stores it in 
memory (207). A data pointer processor (209) selects data pointers in response to a 
presentation criterion, such as a desired quality or data bandwidth of the interface (201). A 
presentation signal proc^sor (21 1) generates a content presentation signal by retrieving the 
content data of the plurality of content data streams pomted to by the content data pointers. 
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The invention relates to a method and apparatus for generating a content 
presentation signal from a content source comprising a plurality of content types, 

5 In recent years, content such as films, TV programmes, music etc have 

increasingly been distributed in different ways and by different means. Especially, the 
increased use of digital signals to represent content has resulted in an increased number of 
possible distribution channels and means for storing content signals. Furthermore, digital 
representation has allowed for an increasing flexibility in the processing and presaitation of 
10 content signals as well as an increased storage capacity of distribution media. This has 
resulted in an increasing number of different content being provided on the same storage 
media. 

For example. Digital Versatile Discs (DVDs) are now typically produced 
comprising a main video signal, a plurality of different subtitles and a plurality of different 

15 associated audio tracks, such as different languages or additional comments by the cast or 
dhector. All of tiiese different content sub-signals are stored by interleaving of the different 
data associated with the different content sub-signals in a single data stream on the DVD 
media. Specifically, the data stream of audio visual data is built up of packets with a header 
with synchronisation data and a payload comprising video signal data, audio signal data or 

20 other data. When replaying a DVD disc, the DVD player reads the data stream and selects the 
data associated with the selected content sub-signals and processes this data for presentation. 

However, this approach requires that the data rate of the signal being read 
from the DVD is sufficient to support the combined data rate of all the stored content sub- 
signals. As the reading data rate of a DVD drive is limited, this provides a significant 

25 limitation in the available data rate for the individual content sub-signals. Furthermore, in 
order to ensure that the DVD can be used in all intended DVD drives, it is necessary to 
restrict the data rate of the data stream to the reading capability of the slowest DVD drives. 
This provides a significant restriction in the data rate and impedes the full exploitation of 



advances in the technology such as improvements m the reading rate of the DVD drives or 
the advent of new high rate content signals. 

Hence, an improved method of generating content signals from a content 
source would be advantageous and in particular a system that allows for increased flexibility, 
perfomiance and adaptability and suitability for new content signals and advances in the 
technology would be advantageous. 

Accordingly, the Invention seeks to mitigate, alleviate or eliminate one or 
more of the above mentioned disadvantages singly or in any combination. 

According to a first aspect of the invention, there is provided an ^paratus for 
generating a content presentation signal comprising: an interface for a content source, the 
content source comprising a plurality of content data streams comprising content data 
associated with a content signal and a virtual content stream comprising content data pointers 
to the content data of the plurality of content data streams; means for retrieving the virtual 
content stream through the interface; means for retrieving content data pointers from the 
virtual content stream in response to a presentation criterion; and means for generating the 
content presentation signal from content data of the plurality of content data streams 
associated with the retrieved content data pointers. 

The plurality of content data may be associated with a plurality of content 
signals. The content signal may be a combined content signal comprising sub-content signals 
e.g. one or more video signals, one or more audio signals and/or one or more data signals. 
The retrieved content pointers may be all or a subset of the content pointera. Specifically, the 
means for retrieving the virtual content stream through the interface and the means for 
retrieving content data pointers from the virtual content stream in response to a presentation 
criterion maybe combined such that only a desired subset of data pointers of the virtual 
content stream are retrieved through the interface. The interface may for example be a DVD 
drive and the content source may be a DVD disc. 

The invention allows for an apparatus to access data streams in accordance 
with pointers retrieved from a different data stream. The apparatus thus allows for a low data 
rate data stream to be retrieved in response to which selected data streams can be identified 
and accessed. The invention accordingly allows for a parallel and possibly independent 
storage of data streams in the content source and does not require a serial interleaving of 
different content data within a single content stream. 
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The apparatus need only to access the content data streams required for 
generation of the content presentation signal thus allowing for a significantly reduced data 
rate or additionally or alternatively, increased data rate data streams to be retrieved thereby 
allowing for highCT data rates of individual content sub-signals. Specifically, the apparatus 
5 may be operable to retrieve data rates higher than the minimum data rate associated witii the 
content source, such as a niinimum rate that would allow the content soxirce to be used with 
all of a group of content presentation apparatuses, and may thus be able to access additional 
data which for example may provide additional information to a user or a content signal of 
increased quality. 

10 Furthermore, the apparatus allows for a scalable arrangement of the content 

source wherein different data streams suited for different performance and capabilities of 
different play back equipment may be stored. Accordingly, the apparatus allows for content 
sources that are not restricted by a Tninimiim requirement but may comprise different 
possibilities for different equipment Specifically, the invention allows for content sources 

15 which exploit technological advances yet are backwards compatible. 

According to a feature of the invention, the virtual content stream comprises 
synchronisation information related to the content data associated with the content data 
pointers, and the means for generating the content presentation signal is operable to generate 
the content presentation signal in response to the synchronisation information. 

20 The synchronisation information may comprise in a grouping of pointers 

having associated synchronisation such as grouping of data pointers pointing to simultaneous 
data of the data streams with respect to tibie content presentation signal. This allows for a 
simple and ef&cient mechanism of synchronising data of different data streams in order to 
create a content presentation signal from a plurality of data streams. 

25 Accordmg to a different feature of the invention, the means for generating is 

operable to generate the content presentation signal from a subset of content data streams. 
This allows for a very flexible generation of the content presentation signal wherein only the 
required and/or desired content data streams are used. 

According to a different feature of the invention, the means for generating is 

30 operable to generate the content presentation signal as an interleaved content data stream by 
interleaving the content data of the plurality of content data streams associated with the 
retrieved content data pointers. This allows for a content presentation signal to be generated 
which comprises the required data in a single data stream. A single data stream may be 
simpler to distribute, for example if the content presentation signal is to be distributed over a 



network. It may furthermore allow for backwards compatibility for display devices designed 
for a single interleaved data stream. 

According to a different feature of the invention, at least two of ttie plurality of 
content data streams have different data rates. Accordingly the invention preferably allows 
5 for different data rates of data streams thereby allowing for an increased degree of flexibility 
and adaptability wherein each data stream may have an associated data rate optimised for the 
signal represented by the content data stream. 

According to a different feature of the invention, at least one of the plurality of 
content data streams is a non-interleaved content data stream. Accordingly, the invention 
1 0 allows for a simple organisation of each content data stream thereby facilitating the retrieval 
of specific desired data. A non-interleaved data stream specifically allows for a simple 
retrieval and decoding of tiiat data stream by the ^paratus. 

According to a different feature of the invention, at least one of the plurality of 
content data streams is an elementary data stream. This allows for low complexity of the 
15 apparatus and facilitates the generation of the content presentation signal. 

According to a different feature of tiie invention, at least one of the plurality of 
content data streams is an audiovisiial signal. Hence, the invention provides for an improved 
apparatus for processing audiovisual signals. The audiovisual signal may for example be an 
audio signal, a video signal or a combined audio and video signal. 
20 According to a different feature of the invention, the presentation criterion is a 

desired content presentation signal bandwidth characteristic. The desired content presentation 
signal bandwidth characteristic may specifically be the data rate of the content presentation 
signal. This enables that the retrieval of content data streams and the processing of the 
retrieved data to be particularly suited for an available bandwidth of the content presentation 
25 signal. 

According to a different feature of the invCTition, the presentation criterion is a 
desired content presentation signal quality characteristic. This allows for the retrieval of 
content data streams and the processing of the retrieved data to be particularly suited for a 
desired quality of the content presentation signal. 
30 According to a different feature of the invention, the presentation criterion is a 

bandwidth limitation related to the interface. The bandwidth restriction may be any 
bandwidth limitation associated with retrieving data firom the content source dirough the 
interface. For example, if the content source is accessed through a conoutnunication Unlr or 
data network, the bandwidth limitation may be a data rate of the communication link or the 
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data network. If the content source is a DVD disc, the bandwidth limitation may be 
associated with a reading data rate of a DVD drive. This allows for selection of content data 
streams such that the combined data rate meets the bandwidth limitation. It may thus allow 
for a flexible and efficient system wherein the access of the content source is optimised to 
5 meet restrictions imposed by the apparatus. 

According to a different featiure of the invention, at least one of the plurality of 
content data streams is a single content type content data stream, and the apparatus further 
comprises means for generating a single content type presentation signal by retrieving the 
single content type content data stream. Specifically, the apparatus may be able to generate a 

10 single content type presentation signal without using the virtual content stream. 

According to a different feature of the invention, the apparatus further 
comprises buffering means for bufifering the virtual content stream. This facilitates tiie 
retrieval of data pointy and may reduce the frequency at which different data streams need 
to be accessed in the content source. Specifically for a DVD disc content source, this may 

1 S reduce the required movement of the sledge carrying the optical pick up as fewer sledge 
jumps to the vutual content stream are required. 

According to a different feature of the invention, the content source is a 
content signal storage medium. Accordingly the invention provides an improved apparatus 
for generating content presentation signals from content signal storage mediimis. The content 

20 signal storage medium may for example be a magnetic disc, an optical disc or a magneto 
optical disc and more specifically may be a Compact Disc or a DVD disc. 

According to a second aspect of the invention, there is provided a storage 
medium for a content signal comprising: a plurality of content data streams comprising 
content data associated with the content signal; and a virtual content stream comprising 

25 content data pointers to the content data of the plurality of content data streams; wherein the 
virtual content stream comprises synchronisation information related to the content data 
associated with the content data pointers. 

According to a third aspect of the invention, there is provided a method for 
generating a content presentation signal from content data of a content source having a 

30 plurality of content data streams comprising content data associated with content signals and 
a virtual content stream comprising content data pointers to the content data of the plurality 
of content data streams; the method comprising the steps of: retrieving the virtual 

content stream through the interface; retrieving content data pointers from the virtual content 
stream in response to a presentation criterion; and generating the content presentation signal 
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from content data of the plurality of content data streams associated with the retrieved 
content data pointers. 

These and other aspects, features and advantages of the invention will be 
apparent from and elucidated with reference to the embodiment(s) described hereinafter. 

5 

An embodiment of the invention will be described, by way of example only, 
with reference to the drawings, in which 

FIG. 1 is an illustration of a data arrangement of a content signal of a DVD in 
1 0 accordance with the prior art; 

FIG. 2 illustrates a block diagram of an apparatus for generating a content 
presentation signal in accordance witii an embodiment of the invention; and 

FIG. 3 illustrates a data arrangement for a content signal stored in a content 
source in accordance with an embodiment of the invention 

15 

The following description focuses on an embodiment of the invention 
applicable to a DVD disc and DVD presentation apparatus but it will be appreciated that the 
invention is equally applicable to many other content sources and apparatuses. 
20 FIG. 1 is an illustration of a data arrangement of a content signal of a DVD in 

accordance with the prior art. 

In a conventional DVD disc, the content signal to be presented, such as a fikn, 
comprises a plurality of content sub signals. Typically, a DVD comprises a video sub-signal, 
a plurality of audio sub-signals (e.g. corresponding to the soundtrack in different languages) 
25 and a plurality of subtitle data signals. The data associated with the different sub-signals are 
int^leaved into a single data stream as illustrated in FIG. 1 . 

In the simplified example of FIG. 1, a data stream 100 comprises a first video 
data block 101, followed by three audio data blocks 103, 105, 107 corresponding to three 
different language versions of the soundtracks. The audio data blocks 103, 105, 107 are 
30 followed by three data blocks 109, 1 1 1 , 1 13 which in the present example are subtitle blocks 
associated with different subtitle languages. The data blocks 109, 1 1 1, 1 13 are followed by 
the next segment of data wherein the arrangement is repeated for the next section of the film. 

A conventional DVD player will generate an audiovisual signal by 
continuously and consecutively reading the data stream from the DVD. The DVD player 



subsequently selects the data of the desired language and subtitles and discards the data 
which is associated with sub-signals that are not selected. Accordingly, a smgle data stream 
having a predetermined data rate is read from the disc. This allows for very little flexibility in 
the composition of the data of the content signal stored on the DVD. For example, a 
5 significant overhead is incurred in that data which is not required or used in the generation of 
the presentation signal must be read by the DVD player. Furthermore, technological advances 
in the data rate at which data can be read from DVDs cannot be frilly exploited as the data 
rate of the data stream is restricted by -having to be compatible with legacy equipment that is 
not able to retrieve data at increased rates. Furthermore, a sequential interleaved arrangement 

10 of data requires that the DVD player is able to read data at the maximum combined data rate 
regardless of which quality is required 

FIG. 2 illustrates a block diagram of an apparatus for generating a content 
presentation signal in accordance with an embodiment of the invention, hi particular, the 
q)paratus 200 is an improved DVD player operable to generate the content presentation 

IS signal from a DVD having an improved data arrangement. 

The ^paratus 200 comprises a DVD drive 201 which is operable to read data 
from a content source 203 in the form of a DVD comprising data associated with a content 
signal. The DVD has a data arrangement in accordance with an embodiment of the invention. 
Specifically, the DVD comprises a plurality of content data streams comprising content data 

20 associated with the content signal and a virtual content stream comprising content data 
pointers to the content data of the plmrality of content data streams. 

The DVD drive 201 thus provides an interface to tihe content source 203 in the 
form of the DVD, The DVD drive 201 is coupled to a virtual content stream processor 205 
which is operable to retrieve the virtual content stream from the DVD through the interface in 

25 the form of the DVD drive 201. The virtual content stream processor 205 is coupled to a 
memory 207 and in the preferred embodiment, the virtual content stream processor 205 
buffers the virtual content stream by temporarily storing it in the memory 207. 
The virtual content stream processor 205 is coupled to a data pointer processor 209 which is 
operable to retrieve content data pointers from the virtual content stream iu response to a 

30 presentation criterion. The data pointer processor 209 is fed the retrieved data pointers from 
the virtual content stream processor 205, for example by the data pointer processor 209 
accessing the memory 209 through the virtual content stream processor 205. Specifically, the 
data pointer processor 209 may select a subset of data pointers which correspond to a given 
desired presentation characteristic or characteristics. For example, the data pointer processor 



209 may select the subset of data pointers that correspond to the desired video quality, 
language and subtitle language for the contmt presentation signal. 

The data pointer processor 209 is coupled to a presratation signal processor 
211. The presentation signal processor 21 1 is operable to generate the content presentation 
5 signal fiom content data of the plurality of content data streams associated with the retrieved 
content data pointers. The presentation signal processor 21 1 is coupled to the DVD drive 201 
and through this it retrieves the content data of the pliurality of content data streams that are 
pointed to by the retrieved data points. The retrieved content data is combined in a suitable 
way to generate the content presentation signal. 

10 The presentation signal processor 21 1 is fiirdiermore connected to a 

presentation device, which in the preferred embodiment is an external display for audiovisual 
content, such as a TV or monitor. 

In some embodiments, the virtual content stream processor 205 may retrieve 
the entire virtual content stream and store it in the memory 207. Typically the data content on 

15 . the DVD is very high and may comprise content data streams of typically \xp to 9GByte. 
However, in most applications the data content data streams have very different associated 
data rates and sizes. In a typical example the content data streams used for playback, 
comprises one large content data stream (video) and several smaller content data streams 
(audio, sub-titles). In the preferred embodiment, the virtual content stream and the smaller 

20 content data streams are read in their entirety and stored in memory whereas the main content 
data stream (such as the high quality video content data stream) is read directly from the 
input source (DVD drive). The stored content data streams are then combined with the main 
content data stream as it is read to generate the content presentation signal. 

FIG. 3 illustrates a data arrangement for a content signal stored in a content 

25 source in accordance with an embodiment of the invention. Specifically, the content source is 
a pVD 300 suitable for the apparatus of FIG. 2, and the content signal is an audiovisual 
signal. 

In the illustrated example, the DVD 300 comprises four content data streams 
each of which comprises content data associated with an underlying content signal. 
30 Specifically, a first video data stream 301 comprises a high data rate High Definition TV 
(EBDTV) video signal. A second video data stream 303 comprises a lower data rate standard 
definition TV video signal. A third data stream 305 comprises content data associated with a 
first and second language soundtrack and a fourth data strdam 307 comprises content data 
associated with a third and fourth language soundtrack. 



9 

The DVD 300 fiirflier comprises a virtual content stream 309 that comprises 
content data pointers. The data pointers point to data of the content data streams 301, 303, 
305, 307. The virtual content stream 309 comprises synchronisation information related to 
the content data. Specifically, the data pointers of the virtual content stream 309 are grouped 
S together such that the data pointers within a group relate to simultaneous data for the content 
presentation signal. Thus the data pointers in a group points to the HDTV data of the first 
data stream 301 related to a specific time point, the standard video data of the second data 
stream 303 related to the same time point, the first language data of the third data stream 305 
related to the time point, the second language data of the third data stream 305 related to the 

10 time point, the third language data of the fourth data stream 307 related to the time point and 
the second language data of the third data stream 307 related to the time point 

In the embodiment described, the data of the plurality of content data strean[is 
are divided into data sections with each data section corresponding to a given time interval 
for the presentation signal. For example, the data may be divided into sections of a duration 

15 of 20 seconds of the underlying content signal. Hence, the first data stream is shown having a 
first data section 311 comprising 20 seconds of HDTV data followed by a section of 20 
seconds of HDTV data associated with the following 20 seconds of the content signal. 
Likewise the second data stream is divided into data sections 315, 317, 319 of 20 seconds 
dvuration. As the data rate is lower for the standard definition video signal, the data sections 

20 are smaller than for the first data stream 301. Similarly, the third and fourth content data 

streams 305, 307 comprise data sections 321, 323, 325, 327, 329, 331, 333, 335, 337, 339 of 
20 seconds duration. In the shown example, data sections 31 1, 315, 321, 323, 331 and 333 
correspond to the same 20 seconds of the content presentation signal and data sections 313, 
317, 325, 327, 335 and 337 correspond to the following 20 seconds of the content 

25 presentation signal. 

The data pointers of the virtual content stream are grouped together according 
to the data sections of the content data streams 301, 303, 305, 307. Specifically, a first data 
section 341 comprises six pointers PI to P6 pointing to the data sections associated with the a 
specific time point, and a second data section 343 following the first data section 341 

30 associated with a time point 20 seconds later. Thus, in the first data section 341, PI may point 
to data section 311, P2 to section 315, P3 to section 321, P4 to section 323, P5 to section 331 
and P6 to section 333. In the second data section 343, PI may point to data section 313, P2 to 
section 317, P3 to section 325, P4 to section 327, P5 to section 335 and P6 to section 337. 
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Hence, in the illustrated embodiment, the content data streams have different 
data rates according to the natural data rate required for that sigiial. For example, the HDTV 
data of a 20 second section may be e.g, a hundred times larger than that of a data section of 
content data streams 305, 307 of the soundtrack. In some embodiments, the data sections may 
5 have different associated time intervals depending on the data rate. For example, a data 

section of a HDTV content data stream may correspond to a time interval of 5 seconds and a 
data section of an audio content data stream may correspond to a time interval of 20 seconds. 

In the embodiment, as illustrated in the example of FIG. 3, one or more of the 
content data streams is a non-interleaved content data stream and/or an elementary data 
10 stream. In such an embodiment, the individual data streams may be optimised for the 

characteristics of the individual content sub-signal associated with that content data stream, 
and the processing required for goierating a content presentation signal may be simplified. 

It will be.appreciated that in otiier embodiments, the pointers in the virtual 
content steam may not split the data on the basis of time, but rather on the basis of for 
1 5 example data size. Specifically, in conventional DVD standards (and other optical disc 
standards), there is generally additional multiplex information added at the start of each 
sector. In accordance with an embodiment of the invention, this multiplex information may 
be alternatively or additionally be included in the virtual content stream thereby allowing 
both the flexibility of different data rates and also allowing the same data to be present in 
20 several different virtual streams. Thus in some embodiments the virtual content stream 
comprises a pointer for every fixed size block of data whereas in other embodiments, the 
virtual content stream may altematively or additionally comprise pointers related to fixed 
presentation times and thus to data blocks of varying size. 

In the following, an example of the operation of the apparatus of FIG. 2 with a 
25 content source in the form of the DVD of FIG. 3 will be described. 

Initially, the virtual content stream processor 205 retrieves the whole virtual 
content stream 309 through the DVD drive 201 and stores it in the memory 207. 

The data pointer processor 209 determines a presentation criterion for 
selecting data pointers. The presentation criterion is determined in response to a characteristic 
30 that may influence a parameter or characteristic of the content presentation signal. In the 
preferred embodiment, the presentation criterion is a bandwidth limitation related to the 
interface to the content source 203, and specifically it is determined in response to a transfer 
data rate or reading rate of the DVD drive 201 . For example, in older equipment ,the data rate 
that can be achieved from the DVD drive 201 may be insufficient to support the data rate 
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required for HDTV signals but sufficient to support the standard video quality. Hence, the 
presentation criterion may comprise a criterion that a content presentation signal based on a 
standard video quality is to be generated. Specifically, the presentation criterion may be 
predetermined and the data points processor 209 may select data pointers without 
S specifically determining a presentation criterion. 

Preferably, the presentation criterion is furthermore determined in response to 
preferences of a user. For example, the user may select a preferred language soundtrack, and 
the presentation criterion will be set such that this language soundtrack is included in the 
content presentation signal. 

10 Furthermore, the presentation criterion may be set according to a desired 

presentation signal bandwidth characteristic and/or a desired presentation signal quaUty 
characteristic. For example, in some cases the bandwidth across the connection from the 
presentation signal processor 21 1 to the presentation device 21 1 may be limited, and the 
presentation criterion may be set such that a content presentation signal is gen^ated that can 

IS be conomunicated over this communication link. For example, if a network or presentation 
device is used that cannot support HDTV, the presentation criterion will be set to generate a 
content presentation signal based on the standard definition video quality. Likewise, if a 
lower presentation quality than HDTV is acceptable, the presentation criterion may be set to 
generate a content presentation signal based on the standard definition video quality. 

20 Although the DVD drive 201 in these embodiments may be able to support the higher data 
rate data streams, the presentation criterion is selected such that lower rate content data 
streams are used. This may free up resources for retrieving other data from the DVD, or may 
free up computational resource in the apparatus for other purposes. 

Thus, in the preferred embodiment, the presentation criterion simply 

25 comprises in a selection indication indicating which content data streams should be used for 
generating the content presentation signal. The data pointer processor 209 consequently 
proceeds to retrieve the corresponding pointers from the memory 207 through the virtual 
content stream processor 205. As a specific example, if standard definition video quaUty and 
language two is selected in accordance with the current presentation criterion, the pointers P2 

30 and P4 for all sections are retrieved fix>m the memory. 

The retrieved pointers are fed to the presentation signal processor 211. The 
presentation signal processor 21 1 proceeds to generate the content presentation signal by 
sequentially processing the pointers and retrieving the content data of the content data 
streams pointed to by the selected data pointers. Thus, in the specific example, the 
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presentation signal processor 21 1 first reads the data pointers P2 and P4 from the first section 
341 of the virtual content stream 309. Jn response, it accesses the DVD drive 201 to retrieve 
the content data of data section 315 and 323. It then proceeds to generate the content 
presentation signal for a 20 second interval based on this data. Subsequently, the presentation 
5 signal processor 211 reads the data pointers P2 and P4 from the second section 343 of the 
virtual content stream 309. In response, it accesses the DVD drive 201 to retrieve the content 
data of data section 317 and 327. It then proceeds to generate the content presentation signal 
for the following 20 second interval based on this data. 

Specificaliy, the presentation signal processor 211 may generate the content 

10 presentation signal as an interleaved content data stream. Thus, it may goierate a content 
presentation signal by creating a data stream where the retrieved data sections are merged 
into the same data stream. Thus, in the specific example, the content presentation signal may 
be generated as a data stream comprising data section 315 followed by data section 323 
followed by data section 317 followed by data section 325 etc. 

15 It wiU be clear to the person skilled in the art that the DVD data arrangement 

and system for generating a content presentation signal described allows for a significantly 
increased flexibility and possibility of increased performance, possibilities and quality. 
Specifically, the system allows for different content data streams having different data rates 
to be used in a flexible way. 

20 It will be appreciated that the current description for clarity and brevity has 

focussed on a content source being a DVD. However, any suitable content source and 
interface may be used without detracting fix)m the invention. For example, a rraiote'content 
source storage may be accessed through an interface in the form of a communication link or 
data network. 

25 It wiU also be appreciated that the described data arrangement and association 

between data pointers and content data is just one example, and that many other 
arrangements may be equally applicable. For example, a data pointer may point to a plurality 
of data sections in the same or different content data streams and a plurality of data pointers 
may be associated with the same content data etc. 

30 In a preferred embodiment, one (or more) of the content data streams comprise 

interleaved content data associated with a plurality of content sub-signals and sufficient for 
generation of a content presentation signal. Specifically, the content soxurce may in addition 
to the virtual content stream comprise one content data stream that comprises interleaved data 
in accordance with a conventional content data arrangement. This will allow for apparatuses 
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to optionally generate a content presentation signal based on the virtual content stream or on 
the interleaved content data stream. Specifically, for a DVD embodiment, the interleaved 
content data stream may be a conventionally encoded DVD signal thereby allowing the DVD 
to be used in both DVD players operable to access the virtual content stream, as well as in 
5 conventional DVD players which do not comprise functionality for accessing the virtual 
content stream. 

The invention can be implemented in any suitable form including hardware, 
software, fibcmware or any combination of these. However, preferably, the invention is 
implemented as software running on one or more data processors and/or digital signal 

10 processors. The elements and components of an embodiment of the invention may be 
physically, functionally and logically implemented in any suitable way. Indeed flie 
functionality may be implemented in a single unit, in a plurality of units or as part of other 
functional units. As such, the invention may be implemented in a single unit or may be 
physically and functionally distributed between difierent units and processors. 

IS Although the present invention has been described in connection with 1he 

preferred embodiment, it is not intended to be limited to the specific form set forth herein. 
Rather, the scope of the present invention is limited only by the accompanying claims, hi the 
claims, the term comprising does not exclude the presence of other elements or steps. 
Furthermore, although individually listed, a plurality of means, elements or method steps 

20 may be implemented by e.g. a single unit or processor. Additionally, although individual 
features may be included in different claims, these may possibly be advantageously 
combined, and the inclusion in different claims does not imply that a combination of features 
is no feasible and/or advantageous. In addition, singular references do not exclude a plurality. 
Thus references to "a", "an", "first", "second" etc do not preclude a plurality. 

25 hi summary, the invention relates to a system for generating a content 

presentation signal such as an audiovisual signal. A content source (203), such as a Digital 
Versatile Disc (DVD) comprises a plurality of content data streams (301, 303, 305, 307). The 
content source (201) further comprises a virtual content stream (309) comprising content data 
pointers to the content data of the pluraUty of content data streams (301, 303, 305, 307). An 

30 apparatus (200) comprises an interface for the content source and a virtual content stream 
processor (205) which retrieves the virtual content stream (309) through the interface (201) 
and stores it in memory (207). A data pointer processor (209) selects data pointers in 
response to a presentation criterion, such as a desired qualify or data bandwidth of the 
interface (201), A presentation signal processor (21 1) generates a content presentation signal 
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by retrieving the content data of the plurality of content data streams pointed to by the 
content data pointers. 



CLAIMS: 



1 . An apparatus (200) for generating a content presentation signal comprising: 
an interface (201) for a content source (203), the content source.(203) comprising a plurality 
of contCTLt data streams (301, 303, 305, 307) comprising content data associated with a 
content signal and a virtual content stream (309) comprising content data pointers to the 

5 content data of the plurality of content data streams (301, 303, 305, 307); 

means (205) for retrieving the virtual content stream (309) through the 
interface (201); 

means (209) for retrieving content data pointers from the virtual content 
stream (309) in resppnsie to a presentation criterion; and 
10 means (21 1) for generating the content presentatioii signal from content data 

of the plurality of content data streams (301, 303, 305, 307) associated with the retrieved 
content data pointers. 

2. An apparatus as claimed in claim 1 wherein the virtual content stream (309) 

• 1 5 comprises synchronisation information related to the content data associated with the content 
data pointers, and the means (21 1) for generating the content presentation signal is operable 
to generate the content presCT.tation signal in response to the synchronisation information. 

3. An ^paratus as claimed in claim 1 wherein the means (211) for generating is 
20 operable to generate the content presentation signal from a subset of content data streams. 

4. An apparatus as claimed in claim 1 wh^ein the means (211) for generating is 
operable to generate the content presentation signal as an interleaved content data stream by 
interleaving the content data of the plurality of content data streams (301, 303, 305, 307) 

25 associated with the retrieved content data pointers 

5. An apparatus as claimed in claim 1 wherein at least two of the plurality of 
content data streams (301, 303, 305, 307) have different data rates 
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6. An apparatus as claimed in claim 1 wherein at least one of the plurality of 
content data streams (301, 303, 305, 307) is a non-interleaved content data stream. 

7. An apparatus as claimed in claim 1 wherein at least one of the plurality of 
5 content data streams (301, 303, 305, 307) is an elementary data stream. 

8. An apparatus as claimed in claim 1 wherein at least one of the plurality of 
content data streams (301, 303, 305, 307) is an audiovisual signal. 

10 9. An apparatus as claimed in claim 1 wherein the presentation criterion is a 

desired content presentation signal bandwidth characteristic. 

10. An apparatus as claimed in claim 1 wherein the presentation criterion is a 
desired content presentation signal quality characteristic. 

15 

1 1 . An apparatus as claimed in claim 1 wherein the presentation criterion is a 
bandwidth limitation related to the interfece (201). 

12. An apparatus as claimed in claim 1 wherein at least one of the plurality of 

20 content data streams (301, 303, 305, 307) is a single content type content data stream, and the 
apparatus further comprises means for generating a single content type presentation signal by 
retrieving the single content type content data stream. 

13. An apparatus as claimed in claim 1 wherein further comprising buffering 
25 means (207) for buffering the virtual content stream. 

14. An apparatus as claimed in claim 1 wherein the content source (203) is a 
content signal storage medium 

30 15. A storage mediimi (300) for a content signal comprising: 

a plurality of content data streams (301, 303, 305, 307) comprising content 
data associated with the content signal; and 

a virtual content stream (309) comprising content data pointers to the content 
data of ttie plurality of content data streams; 
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wherein the virtual content stream comprises synchronisation information 
related to the content data associated with the content data pointers. 

16. A storage medimn as claimed in claim 15 wherein at least one of the plurality 
5 of content data streams (301, 303, 305, 307) comprises interleaved content data associated 

with a plurality of content sub-signals and sufficient for generation of the content 
presentation signal 

17. A method for generating a content presentation signal firom content data of a 
10 content source (203) having a plurality of content data streams (301, 303, 305, 307) 

comprising content data associated with a content signal and a virtual content stream (309) 
comprising content data pointers to the content data of the plurality of content data 
streams(301, 303, 305, 307); the method comprising the steps of: 

retrieving the virtual content stream through the interface (201); 
15 retrieving content data pointers firom the virtual content stream (309) in 

response to a presentation criterion; and 

generating the content presentation signal firom content data of the plurality of 
content data streams (301, 303, 305, 307) associated with the retrieved content data pointers. 

20 1 8. A computer program enabling the carrying out of a method according to claim 

17, 



A record carrier comprising a computer program as claimed in claim 18. 
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ABSTRACT: 



The invention relates to a system for generating a content presentation signal 
such as an audiovisual signal. A content source (203), such as-a Digital Versatile Disc (DVD) 
comprises a plurality of content data streams (301, 303, 305, 307). The content source (201) 
further comprises a vhrtual content stream (309) comprising content data pointers to the 

5 content data of the plurality of content data streams (301, 303, 305, 307). An apparatus (200) 
comprises an interface for the content source and a virtual content stream processor (205) 
which retrieves the virtual content stream (309) through the interface (201) and stores it in 
memory (207). A data pointer processor (209) selects data pointers m response to a 
presentation criterion, such as a desired quality or data bandwidth of the interface (201). A 

10 presentation signal processor (21 1) generates a content presentation signal by retrieving the 
content data of the plurality of content data streams pointed to by the content data pohiters. 
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